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Abstract: A multimode loop antenna with compact volume for mobile applications is presented in this 
paper. The loop antenna consists of a loop strip with a length of about 0.54 . The loop strip is 
meandered to save space and bent to generate three traditional resonant modes, the 0.5- AIA- and 1.5A 
modes, and an additional higher mode, the 2A mode. The additional 2, mode is generated by adjusting the 
distance between the feed point and shorting point of the loop strip. The 1-.A1.5A- and 2A modes together 
form an upper band with a wide bandwidth of 1.71-2.69 GHz to cover the DCS1800, PCS1900, 
UMTS2100, LTE2300 and LTE2500 systems. By using a matching network at the loop input, the lower 
band generated by the 0.52 mode has a bandwidth of 0.76-1.09 GHz to cover the GSM&850 and 
GSM900 systems. 
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The 3-D configuration of the proposed antenna is shown in Fig. 1. The antenna was optimized 
using computer simulation by CST. The antenna in Fig. 1 was also fabricated as shown in Fig. 
2. The antenna is designed on a single-sided PCB with a standard size of L X W=120 X 60 mm’, 
as shown in Fig. I(a). The substrate has a thickness of 0.8 mm, a relative permittivity of 4.4 
and a loss tangent of 0.02. At the bottom side of the PCB, a clearance of 8X60 mm? with 
copper removed is used to accommodate the antenna radiator. Thus the ground plane has an 
area of 112 X 60 mm?. 
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Fig. | Geometry of proposed antenna Fig. 2 Prototyped antenna 
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Simulation has shown that the distance D between the feed point and shorting point can 
significantly affect the frequency in the 2-1 mode. Fig. 3 shows the simulated S,, of the 
proposed antenna with different values of D. The simulated and measured S,, of the proposed 
antenna is shown in Fig. 4. 
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proposed antenna. 


The radiation performance of the antenna was measured using Starlab as shown in Fig. 5. 





Fig. 5 Antenna measurement equipment Satimo Starlab 
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The radiation of the antenna was measured using Starlab as shown in Fig. 5. The peak gains 
and the efficiencies of the antenna are shown in Figs. 6 and 7, respectively. Fig. 8 shows the 
simulated and measured radiation patterns of the antenna at 0.9, 1.77, 2.08 and 2.53 GHz. 
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Fig. 8 Measured and simulated radiation patterns at (a) 0.9 GHz, (b) 1.77 GHz, (c) 2.08 GHz, and (d) 2.53 
GHz. ( simulated Estap — - — ~ measured E,,,.,;). 
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A folded loop antenna for mobile applications with four resonant modes, the 0.5-A, 1-A, 1.5-A 
and 2-/ modes, has been proposed. The additional 2-A mode can be independently tuned using 
the distance between the feed point and shorting point of the loop radiator, without affecting 
much the other modes (0.5-4 , 1-4 and 1.5-A). The antenna has a very compact volume of 
5X 8X60 mm? and two frequency bands to cover the GSM850, GSM900, DCS1800, PCS1900, 
UMTS2100, LTE2300 and LTE2500 systems. It has good gain and efficiency in the operating 
bandwidths, thus a good candidate for uses in the 2G, 3G and 4G LTE multiband mobile 
phones. The future work will be to generate more resonant modes without increasing the 
radiator size or reduce the size of the radiator so that it can be used in ultra-thin mobile phones. 
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